Duplication of gall bladder is a rare congenital anomaly of the hepatobiliary system. It is a very important entity in clinical practice as preoperative diagnosis plays a significant role in the management and to avoid unnecessary bile duct injury during surgery. We report a case of duplicated gall bladder presenting as acute cholecystitis.
Introduction
Gall bladder (GB) duplication is a rare congenital anomaly of hepatobiliary system with a reported incidence of about 1 per 4000 autopsies [1] . Duplication of gall bladder and their varying anatomical positions are associated with an increased risk of complications including biliary leak after laparoscopic or open cholecystectomy [2] - [5] .
Case Presentation
A 45 years old lady presented with complaints of abdomen pain for the past two days. It was colicky type pain, intermittent in nature and localized to the right hypochondrium. She also gave history of three episodes of vomiting which was non bilious, non blood stained and non foul smelling. No past history of jaundice and fever. On clinical examination there was tenderness in the right hypochondrium. Baseline blood investigation showed elevated total bilirubin (1.5 mg/dl), elevated direct bilirubin (0.67 mg/dl), elevated Serum glutamic oxaloacetic transaminase (SGOT-96 U/L) and Serum glutamic pyruvic transaminase (SGPT-243 U/L) levels. Transabdominal ultrasound (USG) revealed multiple calculi within the lumen of the gall bladder with wall thickening (Figure 1) . In view of raised direct bilirubin levels and to rule out obstructive disease, magnetic resonance im-aging (MRI) abdomen was performed.
MRI abdomen on axial T2 single shot fast spin echo (SSFSE), axial and coronal T2 fast imaging employed steady state acquisition (FIESTA) (Figure 2 ) sequences revealed a distended gallbladder with diffuse wall thickening of 5 mm. multiple small calculi were seen within the lumen. Minimal pericholecystic fluid was also seen.
A cystic structure measuring 3 × 1.7 cm with a narrow duct was seen lateral to the second part of the duodenum which was seen communicating with the middle segment of the cystic duct of gallbladder mentioned before, suggestive of double gallbladder with a common cystic duct.
The common bile duct and the common hepatic duct were mildly dilated (7 mm) with gradual tapering at the distal end. No calculi seen. Mild prominence of the right and left intra hepatic ducts were seen. Magnetic resonance cholangiopancreatography (MRCP) with 3D reconstruction was done which showed double gall bladder with a common cystic duct (Figure 3) .
Following radiological suspicion of double gall bladder, Endoscopic retrograde cholangiopancreatography (ERCP) was performed which showed the presence of two separate pear shaped structures filling with contrast with a common cystic duct (Figure 4) .
Subsequently the patient was taken up for surgery the following day. Laparoscopic Cholecystectomy was done and both the gallbladders were removed ( Figure 5 ). The specimen was sent for pathological analysis which confirmed the diagnosis (Figure 6 ).
Discussion
Duplicated gallbladder is one of the rare anomalies of biliary system. Embryologically during fifth or sixth week of gestation, abnormal bifurcation of pars cystic results in the formation of double gall bladder [6] . Because of associated anatomical variations of cystic duct and hepatic artery, this congenital anomaly is important to know for the surgeons and imaging plays a vital role in preoperative workup. With first case noted as early as in 31 BC, the estimated incidence is one in every 4000 autopsies [7] . However the incidence of reported symptomatic cases is probably very low. There have been around 65 to 70 cases of gallbladder duplication in the literature. There are few incidences wherein patients with post-cholecystectomy status have presented with second attack of cholecystitis.
There are no specific symptoms or signs associated with multiple gallbladders; rarely there may be vague abdominal pain. The common pathologies that can occur in the second moiety include cholelithiasis, cholecystitis, cholecystocolic fistula, empyema, torsion, and carcinoma. Most duplicated gallbladders usually lie adjacent to each other and share a common peritoneal coat. Occasionally, one could be entirely intrahepatic or sub-hepatic. True gallbladder duplications show variations such as a common cystic duct and arterial supply or can have separate cystic ducts and blood supply [7] - [9] .
In our case, two separate cystic ducts were seen which in turn joined to form a common distal cystic duct draining into the common bile duct. Intraoperatively three cystic arteries were noted.
Ultrasound, CT scan, MRCP, scintigraphy and oral cholecystography help in identifying GB anomalies but they do have their limitations and are not 100% sensitive in identifying biliary ductal anomalies. ERCP also acts as an adjunct procedure in establishing the diagnosis.
USG is usually the first choice of investigation. The ultrasonographic differentials include gallbladder diverticulum, pericholecystic fluid collections, choledochal cysts, folded gallbladder, phrygian cap, and extrinsic fibrous bands across the gallbladder. Due to similar sonographic appearances the differentiation among double gallbladder, folded gallbladder and fibrous or vascular band may be difficult. If gallstones can be demonstrated to communicate with all parts of the gallbladder, a folded gallbladder is more likely. Gallstones may become sequestered in a compartmentalized part of the gallbladder, such as phrygian cap; in such instances, the morphology of the gallbladder should still maintains its oblong shape in contrast to two separate gall bladders in duplication.
Helical contrast enhanced CT abdomen (CECT) with positive oral contrast can be used to differentiate GB abnormalities from duodenal pathologies. However, it is seldom used due to poor visualization of intra hepatic biliary radicles (IHBR) and advanced techniques in MRI. CECT may be helpful in demonstrating other vascular anomalies associated with duplication [10] .
MRCP, a noninvasive imaging technique has been found valid in evaluation of patients with suspected gall bladder anomalies and biliary system [11] . In our case MRCP revealed features of acute calculus cholecystitis in one gall bladder. It also demonstrated another pear shaped cystic structure within the GB fossa which had a thin linear tract joining the cystic duct of the gall bladder with features of acute calculus cholecystitis raising the suspicion of duplicated gall bladder.
Gallbladder duplication should be suspected when two cystic structures are present in the gallbladder fossa. A more specific sign of gallbladder duplication may be isolated contraction of the non diseased lobe with absent contraction of a diseased lobe. This finding may be useful for differentiating between double gallbladder and other forms of pericholecystic fluid collection. It may also suggest partial duplication of the cystic duct, since a patent cystic duct must be present for the non diseased lobe to contract.
Duplication of the gallbladder has also been detected by percutaneous transhepatic cholangiography, oral cholecystography and scintigraphy. But these procedures are not routinely used in patients with biliary disease.
ERCP is a useful adjunct but it may not be indicated in every case of cholelithiasis or cholecystitis. In our case ERCP showed two pear shaped structures filled with contrast through one common cystic duct. However ERCP will not always be able to demonstrate the duplicated GB, because of this there are chances that surgeon might miss the additional structure or presumed to be normal. This could account for the missed cases reported in the literature and in those who underwent a second operation for a diseased remnant gallbladder.
Per operative USG, cholecystography or cholangiography in suspected cases can help in identifying the additional structure.
The most widely accepted classification for double gallbladder is the Boyden's classification. The two main types of duplications are vesica fellea divisa (bilobed gallbladder) and vesica fellea duplex (true duplication), with two different cystic ducts. The true duplication is sub classified into H shaped type and Y shaped type. In H shaped type there are two separate gallbladders and their respective cystic ducts enter separately into the common bile duct. In Y shaped type, there are two gall bladders with two cystic ducts. The two cystic ducts unite to form a common channel before its termination into the common bile duct. In our case it was vesica fellea duplex with Y shaped type [12] .
Previously reported literature clearly emphasizes the need for removal of accessory or duplicate gallbladders to prevent surgical complications and repeated explorations [13] .
There has been emphasis on the need for open procedures to identify these anomalies in the past. In the present scenario, with the advent of newer imaging modalities and expertise, these rare anomalies can be diagnosed pre operatively and can be successfully treated by laparoscopy with minimal morbidity.
The possibility of a second gallbladder needs to be bore in mind in case of persisting symptoms after cholecystectomy. Sometimes even modern radiological techniques can sometimes fail to spot such abnormalities without a high index of suspicion [14] . Hence the focus should be on preoperative diagnosis of this variation as they can be easily missed at the time of surgery leading to persistent symptoms after surgery, intraoperative complications and often the need of performing repeated surgical procedures.
Conclusion
Duplicated gall bladder is a rare congenital anomaly, which requires a detailed preoperative imaging of biliary and the arterial anatomy to avoid unnecessary biliary injury. It is very important to be familiar with this rare ent-
